Background: Functional bladder and bowel problems are common in children and
| INTRODUCTION
Continence issues arising from functional bladder and bowel dysfunction in childhood are common and include nocturnal enuresis, daytime urinary incontinence (UI), constipation, and faecal incontinence (FI; Austin et al., 2014) . The International Children's Continence Society (Austin et al., 2014) definition of nocturnal enuresis (NE) is intermittent incontinence (leakage of urine in discrete amounts) occurring during sleep in a child, aged 5 years or older, at least once a month for 3 months. The ICCS' (2014) definition of daytime UI is the leakage of urine in discrete amounts while awake in a child of 5 years or older once a month for 3 months. Symptoms include daytime frequency, incontinence, urgency, nocturia, hesitancy, straining, weak stream, intermittent stream, dysuria, holding manoeuvres, and postmicturition dribbling (Austin et al., 2014) . The ICCS (Nevéus et al., 2006 ) definition of FI encompasses any sort of deposition of faeces in inappropriate places. Over 90% of children with FI are classified as "functional" as there is no underlying anatomical, physiological, or histological cause.
Furthermore, functional FI is associated with constipation in 80% cases, also referred to as retentive FI (Rajindrajith, Devanarayana, & Benninga, 2013) .Prevalence varies for each condition. An international meta-analysis of NE prevalence gives a rate of 10% at 7 years, 3.1% at 11-12 years, 0.5-1.7% at 16-17 years, and 0.5% in adults (Buckley & Lapitan, 2010) . Wright (2015) reported the prevalence for daytime UI ranging between 4.9% and 11.7% at 7 years of age and 0.8% and 12.5% at 11-12 years of age, with an overall prevalence rate of 6.4%. The worldwide prevalence of functional childhood constipation varies from 0.7% to 29.6% (Mugie, Benninga, & Di Lorenzo, 2011) .
This large variation may relate to differing sample sizes, data collection methodology, definitions, terminology, and diagnostic criteria. The prevalence of FI varies between 0.6-6.9% between 5 and 7 years of age and 0.7-1.6% at 10-12 years of age (Wright, 2015) .
Despite popular opinion, children do not automatically outgrow these conditions. Hirasing, van Leerdam, Bolk-bennink, and Janknegt (1997) reported that 0.5% of adults suffer nocturnal enuresis. Published data indicate that around a third of children with overactive bladder are likely to become adults with similar complaints (Franco, 2016) . Michaud, Lamblin, Mairesse, Turck, and Gottrand (2009) found that almost 50% of children continued to experience constipation 10 years later. Twenty-five per cent continued to have involuntary soiling, and 56% suffered recurrent abdominal pain. Internationally, researchers have reported that up to 25% of children continued to experience symptoms into adulthood (Bongers, Van Wijk, Reitsma, & Benninga, 2010; Rajindrajith et al., 2013) .
Continence care creates a significant fiscal demand on health care systems. In 2010, total health system expenditure on incontinence in the Australian population is estimated at $271 million or $57 per person with incontinence and projected to rise to $450 million by 2020 (Deloitte Access Economics, 2011) . In the United States, it is estimated that the additional costs attributable to children with constipation are approximately $3.9 billion compared with the general paediatric population (Liem et al., 2009 ).
Health-related quality of life is an increasingly important outcome measure in paediatric continence care and clinical trials (Varni, Bendo, Denham, et al., 2015; Varni et al., 2016) . When childhood bowel and bladder disorders are of prolonged duration, it has increasing negative effects on health-related quality of life with serious psychosocial consequences into adulthood (Bongers, van Dijk, Benninga, & Grootenhuis, 2009; Tubaro, 2004) . The emotional well-being of children is also directly tied to the functioning of their caregivers and families (Burstein & Ginsburg, 2010) . Parenting self-efficacy, defined as the degree to which parents feel confident to handle their children's problems, is strongly associated with child developmental outcomes (Gilmore & Cuskelly, 2009) . Given that successful toilet training enhances parental confidence (Smith, Kruse, Weir, & Goldblum, 2013) , it is reasonable to question whether continence difficulties erode parental self-efficacy with flow-on effects to their children.
Although researchers have looked at the influence of bowel or bladder dysfunction on children's and/or parents' quality of life, to date, these have not been synthesised. As it has been shown that bladder and bowel dysfunction frequently occur together (LoeningBaucke, 1997), it is more clinically useful to consider these disorders collectively. The objective of this scoping review was to address this gap by collating information on the impacts of functional bowel and bladder disorders collectively on both children's quality of life and their parents or carers.
| METHODS
A scoping review was chosen to provide an overview of key topics and identify gaps in evidence. The five-stage framework developed by Arksey and O'Malley (2005) was followed: (1) identify the research question, (2) identify relevant studies, (3) select studies, (4) chart data, and (5) collate, summarise, and report results.
| Stage 1. Identify the research question
The search was designed to address the overall question: What is the impact of functional bowel and bladder dysfunction (BBD) on children's QOL and parental sense of competence? To fully explore the scope of literature, two subquestions were defined: (a) What is the impact of functional BBD on children 's QOL? and (b) what is the impact of functional BBD on parental sense of competence?
| Stage 2. Identify relevant studies
The academic databases identified as primary sources were Scopus, MEDLINE (Web of Science), PsycINFO, and CINAHL. The searches were conducted between January and February 2017.
The following searches were conducted using Boolean logic queries. Table 1 provides information about alternate search terms: (a) Bladder dysfunction "AND" child "AND" quality of life; (b) Bowel dysfunction "AND" child "AND" quality of life; and (c) Bladder dysfunction "AND/OR" bowel dysfunction AND concept child "AND" Parental sense of competence. All relevant English language articles published between 2012 and 2017 were included relating to impacts on children. To obtain an adequate yield for impacts on parental sense of competence, studies between 2000 and 2017 were included and the search focus broadened to include impacts on parents. There was no restriction on research methodology including quantitative, qualitative, and mixed method designs. Document types included journal articles and graduate-level theses.
| Stage 3. Select studies
The first two authors screened the abstracts against the inclusion and exclusion criteria with consideration of fit with the overall study question. Any discrepancies between reviewers were discussed until consensus was reached. Studies were excluded that focused on older
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• More resources and attention should be directed to community-based early intervention programmes to minimise long-term negative impacts. teenagers' and young adults' continence issues; included organic continence issues including chronic kidney disease, Hirschsprung's disease, bladder exstrophy, and anorectal malformation; focused on broader functional gastrointestinal disorders; included study population with significant co-morbidities such as cerebral palsy, spina bifida, intellectual impairment, and sleep apnoea/snoring; used nonstandardised measures of QOL; aimed at validating measurement tools; and measured psychosocial and/or psychiatric characteristics other than QOL.
A total of 783 abstracts were screened, and 30 of these articles met the inclusion and exclusion criteria. The studies included in this review were conducted across a range of countries: United Kingdom and Western Europe (n = 9), United States of America and Canada (n = 6), Asia (n = 6), Eastern Europe (n = 5), South America (n = 3), and the Middle East (n = 1). Most studies employed quantitative methods (n = 24), with similar numbers between children with bladder dysfunction (n = 16) and bowel and bowel/bladder dysfunction (n = 14). The majority of "bladder dysfunction" studies examined children with NE alone (n = 13) rather than day bladder symptoms ± NE (n = 3). Most studies included children of primary and high school age. There was an even mix of studies looking at impacts on children only (n = 13) and parents as well as children (n = 12), with less looking at impacts on parents only (n = 5). Tool choice to measure child QOL was most frequently the Paediatric Quality of Life version 4 or Youth version (n = 16; Varni, Seid, & Kurtin, 2001 ). There was a balance of studies that assessed child QOL by child alone (n = 8) and by both child and parent proxy (where age of child deemed that appropriate; n = 8) and less by parents only (n = 3). Parent and family QOL and impact were measured by a range of tools. Most of the studies were conducted in hospital settings, two studies were conducted in schools, and one was conducted directly in the community.
| Findings

Impacts of NE on children
Most studies found that QOL was lower in children with NE (Fagundes et al., 2016; Al-Zaben & Sehlo, 2015; Gulisano, Domini, Capelli, Pellico, & Rizzo, 2017; Üçer & Gümüş, 2014; Kilicoglu et al., 2014; Naitoh, Kawauchi, Soh, Kamoi, & Miki, 2012 ), yet findings were inconsistent regarding which domains were most affected by NE. To better understand the findings, the assessment tools need clarification.
The Paediatric Quality of Life Inventory generic core scales consist of 23 items encompassing Physical, Emotional, Social, and School Functioning, which can be summarised as Physical and Psychosocial functioning (Varni et al., 2001 ). Four of the included studies used this scale, and not all researchers found the same domains were affected.
The Youth Quality of Life Instrument-Research version includes four domains of Self, Relationships, Environment, and
General with all domains included in a total score. One study utilised this tool and found that Relationships and Self were most effected (Gulisano et al., 2017) .
The Kid-KINDL questionnaire consists of six domains: Physical well-being, Emotional well-being, Self-esteem, Family, Friends, and School Ravens-Sieberer & Bullinger, 1998) . Using this tool, Naitoh et al. (2012) found that relationships within Family were most effected but no negative impact on Self-esteem, Friends, or School.
As well as differences in tools used, the impact of NE on children studies differed in ages of children studied and data collection methods (self vs. parent proxy), which makes comparison of results complex. However, QOL scores were lower if there was verbal or physical punishment (Al-Zaben & Sehlo, 2015) , in older aged children (Van Herzeele et al., 2015; Üçer & Gümüş, 2014) and in females (Kilicoglu et al., 2014) . The study by Van Herzeele et al. (2015) did not find a relationship between QOL and severity of NE. In one study (Fagundes et al., 2017) , parent proxy QOL scores were higher than the children's self-reported QOL. In contrast, Kilicoglu et al. (2014) found that parents rated QOL lower than children themselves. Thibodeau, Metcalfe, Koop, and Moore (2013) found no differences between parent proxy and child scores. Both Fagundes et al. (2017) and Naitoh et al. (2012) found that therapeutic success was associated with improved overall QOL. Morison's (2000) qualitative study revealed impacts on night-time family functioning, before school/early morning routines, social consequences both within the child and parents peer networks, and experiences of health services and providers. Most of the young people interviewed were also unhappy and hoped for cessation of the incontinence; however, their level of concern was less than their parents; although they cared most about their parents' opinions, most did not believe that their continence could be resolved and did not know how to achieve success. A 6-month follow-up within this study revealed that positive progress was associated with a young person's belief in their capacity to succeed.
Impacts of children's NE on parents
There were less studies (n = 7) measuring impact of NE on parents, and the constructs measured (and assessments thereof) were quite varied. Regarding parents' QOL, Naitoh et al. (2012) Ozyurt and Eser (2008) reported no difference in QOL in parents of children with NE compared with a control group. In the only study reporting on "parenting competence," which was measured within the Swedish Parent Stress Index, Cederblad et al. (2016) found no difference between parents of children with NE and normative data. Cederblad, Nevéus, Åhman, Österlund Efraimsson, and Sarkadi (2014) in a qualitative study interviewing parents of primary school children reported social stigma, shame, fear of gossip, isolation, feeling left out, daring not to discuss outside the family, frustration with additional laundry work, sleep disruption, and fatigue as well as a need to protect children from gossip. Morison (2000) reported most parents were unhappy, wished for resolution, were concerned, were influenced especially by spousal and health carer opinions, believed their children were capable of improving, and believed their child was not trying very hard. Some parents reported that they were too busy to assist with alarm treatment.
Impacts of UI with and without NE on children
One study specifically looked at the impact of UI alone on QOL (Veloso et al. 2016 ) and revealed negative effects on family and social relationships and school performance: 45% tried to hide wet pants, 25% were teased, 50% were given a nickname, 61% did not enjoy play dates, 77% said teachers restricted their toilet visits, and 88% did not enjoy sleepovers. Thibodeau et al. (2013) reported that the impact on QOL was considered: "mild" in 12%, "moderate" in 70%, and "severe" 2013; Ranasinghe, Devanarayana, Benninga, van Dijk, & Rajindrajith, 2016; Wang et al., 2013 ). There were mixed findings regarding which aspects of QOL were most effected. These negative effects increased with age such that adolescents with FI had worse QOL than peers with other chronic diseases. Ranasinghe et al. (2016) reported QOL was lower again in groups with both FC and FI. Positive QOL changes in response to treatment were minimal with Dolgun et al. (2013) quasiexperimental study that reported significant change in the "Psychosocial" domain only between baseline and 6-month post commencement of treatment. However, in Klages et al. (2016) research, parents identified children's pain as causing the most disease burden and distress and impact on activity.
Impacts of children's FC and FI on parents
All studies reported negative impacts on family functioning from FC (Dolgun et al., 2013; Farrell et al., 2003; Holman, 2013; Kaugars et al., 2010; Klages et al., 2016; Kovacic et al., 2015; Wang et al., 2013) . In Klages et al. (2016) There is clear consensus that bladder and bowel disorders negatively affect children's QOL and the effect increases with the child's age, the presence of FI, and dual bowel-bladder dysfunction. These findings and themes are consistent over time and across multiple countries and cultures despite variation in participant ages, diagnoses, measurement tools, study designs, and settings. Child QOL may improve with treatment. Treatment for NE included medications, alarms, and combination of both (Fagundes et al., 2017; Naitoh et al., 2012) . Treatment for constipation included medications, dietary advice, and behaviour modification (Dolgun et al., 2013) . Treatment research including children with both BBD involved "standardized, evidence-based therapy depending on the specific subtype of incontinence" (Equit et al., 2014, p. 923) . The negative impact of childhood incontinence on health and quality of life can be significantly reduced through early intervention. Perez (2014) promotes the involvement of health professionals working in primary and community care services as best placed to identify and treat childhood continence problems and promote understanding of how to maintain healthy bladder and bowel health. Early intervention can help reduce emergency department visits, hospital admissions, surgical procedures, and repeated referrals. This helps minimise negative impacts on a child's self-esteem and reduces stress within the family.
Only one study reported on impacts on "parental sense of competence" and showed no difference between parents of children with NE and controls (Cederblad et al., 2016) . This study did not use a tool specifically designed for this construct. Conclusions about broader impact upon parent's QOL are more difficult to summarise, due to a lack of studies in this area. The quantitative studies revealed divergent results, whereas the qualitative studies holistically described the significance of the impact of bowel and/or bladder dysfunction, including themes such as the burden of care, stigma, and social isolation for parents in addition to children. These studies also report about parent's perceptions of inaccessibility of health care professionals' advice and support. It is promising to see some community-based initiatives looking to maximise accessibility (Collis, Norton, & Wallis, 2007; Perez, 2014) .
Although several studies examined "whole of family" impact, there was limited representation of fathers' and no representation of siblings' experiences. Scorgie (2017) specifically looked at the impact of chronic illness on both fathers and siblings and recommend more effective collaboration with all family members. The lack of information about fathers is common in child development research (Costigan & Cox, 2001 ). In contrast, there is much research about the impact of chronic conditions on sibling's mental health and QOL (Gan, Lum, Wakefield, Nandakumar, & Fardell, 2017; Nabors & Liddle, 2017; Williams, 2016 ) but little specifically addressing functional bowel or bladder disorders. There is some research suggesting that the mental health of siblings of children with inflammatory bowel disease warrants attention (Akobeng et al., 1999; Engström, 1992) . Amongst other concerns, some siblings of children with inflammatory bowel were concerned about teasing. This is certainly a major concern for parents of children with incontinence (Cederblad et al., 2014; Klages et al., 2016; Naitoh et al., 2012) . It is imperative to better understand the full family impacts of functional bowel and bladder disorders, which will ultimately impact on the effected child's well-being.
Future research should address the impact of functional childhood bowel and bladder disorders on families, especially fathers and siblings. Further experimental work needs to be done looking at the effect of treatments on QOL. "Parental sense of competence" is a construct that specifically needs exploration within this population given the evidence linking parenting confidence and impacts on child development (Gilmore & Cuskelly, 2009 ). Furthermore, research needs to continue to evaluate clinical initiatives that enhance families' accessibility to appropriately skilled health professionals for evidence-based information and support. Research needs to also continue to address innovative health care delivery to provide peer support via group programmes to both children and their families to reduce isolation, shame, and secrecy issues consistent through the qualitative studies (Cederblad et al., 2014; Joinson, 2016; Kaugars et al., 2010) .
This scoping review was strengthened by the search strategy design that encompassed a range of study populations and designs, producing a good yield of papers to answer the identified questions.
The review was conducted by a complementation of clinical and academic expertise. The diversity of terminology used within the continence field however makes the search process challenging, and non-English studies were not included, which consequently limits the full breadth of research to be reviewed.
Functional bladder and bowel disorders are common and costly to treat and can persist for many years and even into adulthood. They do impact on children's quality of life and parental well-being. Future research should focus on evidence-based, early intervention, and community-based initiatives to identify and actively manage these disorders to minimise the potential long-term impact on physical and emotional health of children and their families.
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